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ARMCX1(Armadillo  repeat-containing  X-linked protein 1; NCBI o HS: NM_016608),
PRKD1(Serine/threonine-protein kinase D1; NCBI H< W3 : NM_002742) 2 TYK2(Tyrosine Kinase 2; NCBI
A W& NML003331) 3z & 7] 27 dsslsle didSs xshshe, dUA RESA oS58 mbA

A7) kA= B E8F v (Pembrolizumab)?l AS SR 07 3=, vl FAE.

AT 2

A1Eel Sloj A,

e o

7] m}A ZAES UCHL1(Ubiquitin carboxy-terminal hydrolase L1; NCBI H<- W3 : NM_004181) A} =
A7) FRAF dEstetE dd S o xdete AS 5HOR s, v 2A4E.

1 WEF, Y D LRPINATGOE o] Tl

, v 2=

AT 6

ARMCX1(Armadillo repeat—containing X-1linked protein 1; NCBI HZ H3: NM_016608),
PRKD1(Serine/threonine-protein kinase D1; NCBI < Y3 : NM_002742) 2 TYK2(Tyrosine Kinase 2; NCBI
Ao WE NM_003331) kel mRNA H= A7l FHAE gEsbste dild sEs SAste AlAE

EFSHE, GUA WA o5E 2YBRA,

e, A=

o

A7) ekl = B =S % (Pembrolizumab)¢l AL EA o7

A7 2452 UCHL1(Ubiquitin carboxy-terminal hydrolase L1; NCBI < H3Z: NM_004181) +HAF2] mRNA
o

EE 7] FRAA} GESGE Bl £22 SPHE ANE O TPHE AL SHO e, 2YE
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A% 14

742 el BEsHA A 2o 4 ARMCX1(Adrmadillo repeat-containing X-linked protein 1; NCBI A= WH3:
NM_016608), PRKD1(Serine/threonine-protein kinase D1; NCBI < W3&: NM_002742)  TYK2(Tyrosine
Kinase 2; NCBI #++ W3: NM_003331) A2 mRNA == A7) G427t d3sets dild 58 A5

WAE TP, YA WS A5 AT AnATHPODA,

A7) kA= B E8F 9 (Pembrolizumab) 9l AL EF o7 3=, ABEA T,

S UCHL1(Ubiquitin carboxy-terminal hydrolase L1; NCBI <+ W< : NM_004181) d=}9]

=2
H
mRNA 3= 7] fAAE dEstehs wd s SAse S O E£3ehe e 540 s, ArAl
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7] mRNA & Yx=2~EF d7F2E £ (NanoString nCounter analysis), =& &AAH9HS-(PCR), GAA}
& AAHWS(RT-PCR), AAN7F a2 92 (Real-time PCR), RNase X3 EA1% (RNase protection
assay; RPA), mlola 2ol ol (microarray), ¥ =9 EZ% (northern blotting) 0.2 o]Fo|3 FOZHE HE

e 1F o) WHE Tl SAHEE As SR s, ARASHY.

AT 17

i

148 = A158 ol ojA,

A7) gl e vl BE " (western blotting), WARMW AR (radioimmunoassay; RIA), HAF WY
A (radioimmunodiffusion), &EAWHEAIH(ELISA), WX 7 (immunoprecipitation), -FFAI3E (

cytometry), W33 M (immunof luorescence), LT EIZY (ouchterlony), ®A| 1A A1 (complement
fixation assay), % @A (protein chip) 2 o]Fo]d FoRRE M= 1% oo HHS E3 =4

He e 5H0E st ARATYH.

d

AT 19
|18kl Ao A,

A7) 22 e serel

x|

wl¥l ZZ] (paraffin-embedded tissue)$l AL EHOZ dl=, HARATHY,

gige] 41y

X
o "
fo Mz
2,

T

g

2 A WA oS8 HlolomtA] H ole] &&= Fg ACRA, B} FAAOZ ARMCX1(Armadillo

repeat—-containing X-linked protein 1), PRKD1(Serine/threonine-protein kinase D1) ™ TYK2(Tyrosine

Kinase 2)2 o]Fo|zl wolA Ae== gt o] o] fFHA T A7 A7 dsgsts duds 233,

PD-1 AadAd AR EFH(Pembrolizumab)dll gk ¥4 =58 vwiA 2AE, A d58& ZAE H
3

71E, B kA o5 913 AEAlS Y #3k ol

il

gul

WA 7 &

et (gastric cancer; GO A AAFoRE 714 Wo] TAs= o TF T shfold doz A3k APl Al
HA Fo ddow defx k. EE, oiFio] AGEATE WA DAl i oiFE %7 wg- F£4 %
2 Aox Waxo| gt Mol fstellA e waS 7IRte s o W& 38t awlo] iFE XEWHOFE IFHA
T Be #@xge] Y] AEHY BEA4ES VMY, deAS Uil FXE59 Afo® wkE 7|zte] 4 Y
AERE g Zog deA vk, AgelA AEEo] WS olfFEE %ol A=W g A4 L wkEAdo]
dds] Aolgh o]dA < Adtolm | Fx} Zpzto A A A 9 3T Baug dolHEY 3 dAEHA %
Tt Ao, weba e3kate] &k A geA X mokEel digh v H o FE v ST EN o]H A
A EAES Ze s diste 7Hg Adgk (s AFdTe] BEask X5 #¥E 545 st T
2902 AR A
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EYUHS AES £ e o AdS 9nsts Wzl (Companion diagnostics)ell g 77 &ake] 7<)
HaL vk, EHREERS oate] Fdke] whE Akl WEE QA 2AE AAE & don, A= HHe
AE5PE AANE 7 o] & A5 B85S Y T S B9 ol AT GA Y 2F &S Fo 17 AR
g AA AAGAE 7198 ¢ vk, @A ST A e, dAd, e, A, SAFE T AmEof
ol Asta dom 53 e E At Fobrt A S AL Aom VdEIL k. AR 1ok
A mg Az, FAARAN WF Fert ool weEl ke AAAES vid 18%% A7dsle] 2019
£ 589 "ol o]& ASRE dAtH Ut

3k, PD-1(programmed cell death protein 1)o] i3l =4 FDA $AL 2 B EZ] 55 (pembrolizuma
b)2 v AF-5A &4 (nicrosatellite unstable; MSI)/DNA dMMR(mismatch repair—defici nt) Hpo] QWA &
zk= 7] 3y ¢ A9 Az AMgETh. AT 20709 ©E PD-L1 YA 7] 1Y Y F shvE Z2E
4757 9] gAtoll A HePE AEEEF el g vAFst, |, vs ZIE vl Al@E, oF fEdd w
2} thekel A#A ubgE (objective response rates; ORRs)©] LERSTE. thge] F& Kol A7 a-PD-19]
gk B3 E A5 AE HolemtARE T-A¥-9% F3dx @d 23, PD-Ll(programmed death

2, ZdAWM o)l d (tumor mutational burden; TMB)o] Jovt, /WA <F #3 ol A
3 g-PD-1 A= uigh Az} AHoA] o]e]st ulo]emlA tigt AdH {F84E FIIshr] $shed

Sl 24 A13 (KEYNOTE-059)-& 11.6%2] 234 %%f;r
S ®H3ow, 9 FA F WS HAMEHY ARG o HL b
Trial. JAMA Oncol 2018; 4: el180013). H|¥+3- 4 2 &Y 271 Cley S

eg A7 Eokell A whe- F g FA|ojrt. élL EYFHoRE s T2 Aol
A FREY #AH 5 gk A A, wANFA B8 (MSD), ME}O -#} vpo] 2] 2= (EBV)-44
PD-L1-&-39FA A= (combined positive score; CPS), TMB, % X]&9 EH?E HESAl T o] e X B % 65
Aol =8H T DNA 79 #FAE BT, ¥F T-AX o5 GEP= 20719 vt 13 4o 24 g8
g Az e dAH asS d55a PD-1 AARYH e vs 4 Qe g % &
o8 AT e HPolmAE AR, dold A A oAM= vHEAEE o

Aol AR o] Fd2
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olof], X H.S ARMCX1(Armadillo repeat—containing X-linked protein 1), PRKD1(Serine/threonine-protein
kinase D1) 2 TYK2(Tyrosine Kinase 2)& o]FojA oA A¥lEE sy o] A = A7 F4dx7)
dostele GRS ZEetE, FgA v A58 viA ZAAES AFEE A4S 5Ho= it

gk, O 7] ARMCX1, PRED1 B! TYK2® o] Fojxl oA Heis]= afv} o] o] fFx2ke] mRNA ® 4
7] AR dssete dalEd £35S SAE AAS LIstE, FoA A S8 2AE 2 A 24
ES X¥ste ggA A d58 7IEE ATsie RS UE EHo= st

ek, 2 ¥ A7) ARMCX1, PREDL ¥ TYK2Z o] Foxl oA Melx= sty o] 4] f2x}e] nRNA E& 4
7] AR dFstetE @uld RS SAE dAS EdetE, FUA] A =S 93 ARATEs
ATt e & s 5EHo= st

a8y & o] o] Rkl s 7|Ed HAlE ool AFe HAlel AGEA gkon | AFHA Ze E
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S==35 10-2403807
2 BB ool AMRTEH Al WatelA olelh & 0 Aolth,

o

X719 e B oubgol EAS GAshy] 9Jske], B owbg e ARMCX1(Armadillo repeat—containing X-linked
protein 1; NCBI <*(accession) HZ: NM_016608), PRKD1(Serine/threonine-protein kinase D1; NCBI <
(accession) W3 : NM_002742) 2 TYK2(Tyrosine Kinase 2; NCBI §<*(accession) W& : NM_003331)&E o]Fo]
21 oA AEE= sy o] fHA e Y] §HAY dEstele duldS xEshe, A weAd o
=& A ZAAES AT

Bodhgo] AdS3dHd R, A7 v ZAEL UCHL1(Ubiquitin carboxy-terminal hydrolase L1; NCBI -
(accession) & : NM_ 004181) FAA wE= A FAA) hEtete v AS v E£3H8E £ Qi)

w3, H e ARMCX1(Armadillo repeat-containing X-linked protein 1; NCBI % (accession) WH3Z:
NM_016608), PRKD1(Serine/threonine-protein kinase D1; NCBI F<*(accession) W : NM_002742) %
TYK2(Tyrosine Kinase 2; NCBI % <*(accession) W= : NM_003331) & o]Fojx oA A= 3t o]
AAFe] mRNA EE 3] A dEgste g 2SS4 AAE xFete, A e d58

B ool A3 2, A7) FAES UCHL1(Ubiquitin carboxy-terminal hydrolase L1; NCBI “d<*(accession)
S NM_004181) Akl mRNA H+= 7] F3x7 dsslsle 9id 58 SAHs= AAE 9 238 5
ATk,

Tk, e 7] 2AAES Xete, 3YA e dS58 JIEE AFET).

B
B oayo] A o2 A7) &9bA= PD-1(Programmed cell death protein 1) A3AY 4 v},

gl g FEdR, 47 Pb-1 A3l AR E ST (Penbrolizumab) = 3ltt.

w AR B ouE pdde, 7] AREsTe A9, dAd, R, FARs, 22X dEZE, A 9
SRAGIAEGOR o Fof3l ol A e sht o] e §hFel ARl o]&H= A &

2 odge E g FEAR, F7] FHEAY] mRNA S SAEE AAlE AR nRNAY dRA o2 A3t
oAl 9 el Eeteln) s E2HY F grt

Ul EoOE FRdE, 7] dNd £Es S48 AAle 7] FAA7 hastele g SolF
o Agste AL F AUk

w3, e ARMCX1(Armadillo repeat-containing X-linked protein 1; NCBI % <(accession) WH3:
NM_016608), PRKD1(Serine/threonine-protein kinase D1; NCBI #H<(accession) WZ: NM_002742) %
TYK2(Tyrosine Kinase 2; NCBI A< (accession) W& : NM_003331)& o]FojZ oA MEE= 3} o]abe] &
ko] mRNA E= A7) fFRA7E dEstele dlA FES SASE 9AE 2delke, A WA 935S
2t ARAFYHS ATt

B oage] 3R, A ABRATEHHL UCHL1(Ubiquitin carboxy-terminal hydrolase L1; NCBI A+
(accession) W3 : NM_004181) A%} mRNA HE= A7) A7 d33sts gdwad 528 =AHsE dAS

H 3% & Q.

kg o] = -??'ﬂoili A7 mRNAS] e Y2~EH Q7+EH ¥4 (NanoString nCounter analysis), %
A 9-S-(PCR), GAA TFE LA L (RT-PCR), A7 TFE LA T2 (Real-time PCR), RNase H&
15 (RNase protection assay; RPA), mlo]aZo]# o] (microarray), @ =% EZFE (northern blotting) &&
ozl FoRHEH HAHEHE 1T o WS 3 S4HE F St

2 odyge E g FEdE, AV 99 e 92" BE% (western blotting), WARA
WAL W] by (radioimmunodiffusion), & REA R (ELISA),

(immunoprecipitation), FAIEEXH(flow cytometry), W& 3N (immunof luorescence), Q$-IHZY

(ouchterlony), EA 14 A1 (complement fixation assay), @ ©#=a H(protein chip)o& o]Fo]x

cm¥E AYHE 1% oge] PHE B 48 F Atk

(radioimmunoassay; RIA),
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2 odgol ¥ o2 AR, 7] AESHY Alae o S5 24d Uk
Boubgo) o2 AR, A AL getde] EuE X2 (paraffin-embedded tissue)d F ot

2 yxEe JHEFH dAgAdA A5E w2 LA FH ZAMES o83 7] FgAl dig vk
4 d5E FdxA AEE wEEola, ofrol & AT IHF(ACRGQ whelaZej#o] dlole % TCGA(The
Cancer Genome Atlas) TZES] RNA M EwA ABE ol &3 7] vtAEY Fads A5ssient, & I
e A vAE @G 22 uA gk Ze) 24S Z83ke] £457] wiidd Hxe AE AFHL
deo glo] £40] Heleh, A7) wdddAle] gk w-sAde vE 5T 4 glo] HAH AgY due 9
ARE Agd £ gomz it Futxla RofoA F8314 o]&" Aoz y|gdy

EHO 71g3r H7

T 12 2 e wE FREFH g A 4S8 FHAA dEE A AT SAE EE B=Ae

Zolt},

= 2u AEHEFYFH i@ v A5 FAA ATYA B2 ae] uhE INAGIC HE AR drkeA,

= 23% 18 F9ko] uk$ 97} 7]F(Response Evaluation Criteria in Solid Tumors; RECIST)ell =7 3&}e] &

S8 vh3(Response) Z H]¥kS-(Nonresponse) Zro] Aoz wWddE {12 B4 ARES HAFE
lcano plot ATeli, & 2bE A7 AS5Hoz Wy FAAE d 2 24 (Enrichment analysis) 2

VO il
IS BHAAFE Ao, T 2cE FAEZ ) T2 BEFEY] Y3 IMAGIC HFe A= AH  d° IAuZgEy
of thgk Wh-sA &8 IMAGIC HE2] AUIC ARE HAFE Holt},

T 32 IMAGIC E€, RECIST “1&, 2=Epsl-u} ulo]ej 2~ ZFAF(EBV) B v A=A E<hgAd o F (S 3+
o] FHEAS B3 Ay EA, & 3a= INMAGIC 22, RECIST «+, EBV 2 MSI 7Fe] A#aAAE 43 A= o}
Eld Aolal, = 3b WX &= 3f% ZbZF RECIST , EBV AEEFY, MSI A EEY], o] F3F(Mutational
Load; ML) ¥ PD-L1 CPS(combined positive score) “g] Zroll IMAGIC H4E W|ulgh Boxplot ZIo|t},

%4t T06A BEEGAM INAGC Z2e AFF B4 AR, ® dat T0GA ZEEC|A S Ewo] ~AEYS
BolFE Avte|i, = 4bE NSI A HERY zhel IMAGIC E4E HIEE Boxplot ATto|n, % e £ AW

=
o] B3le B3 EFE FEdAdold 1E7 IMAGIC HSE H)adk Boxplot AFo]t),

= 55 ACRG FIZEA IMAGIC RAS A=3 A AFyEA, % bax ARG IIZEA INAGIC L&
(Responder, Nonresponder)Ztoll A A ABEE (Overall survival) 2 FHYEE (Disease-free survival) oS
gk Ayjolal, &= 5b H X 5ci= 717 ACRG A1 EEFI(MSI, EMT, MSS/TP53+, MSS/TP53-) 2 MSI A]EEQ] 3
o] IMAGIC 45 HaLgk Boxplot Z}e]t},

T 6 qRT-PCR ZAES o] gate] NNAGIC RPe] QAL A= A=A, = 6a= IMAGIC =2, RECIST
T, BBV BNSI Rhe] AaaAls A% Adg vERd Zlolal, = 6b WA = 6di RECIST o, MSI A HERY,
2 ESY A EEFY] 7Fe] INAGIC d4E W13 Boxplot Aot}

Wy A7 Hek A g

B oagAEe AYPRAe ARBATE P WY AZE AT vlolerAE BWEEY) A AT =@
A, ARUCKI, PREDI, TVK2 % UCHLL 48 vlol@mtAz wasiglant, ool 7lxstel & @38 ehyshyl

o}

oo, ¥ e ARMCX1(Armadillo repeat-containing X-linked protein 1; NCBI “4<(accession) WH3Z:
NM_016608), PRKD1(Serine/threonine-protein kinase D1; NCBI “F+*(accession) W= : NM_002742) %
TYK2(Tyrosine Kinase 2; NCBI A +(accession) W& : NM_003331)E o]Fojzl oA Ae5= s} o)ake] &
AR e A7) A7 dostele dwlAS x3tete, A v A58 vbA 2AAES ATt

)

w3k, B e ARMCX1(Armadillo repeat-containing X-linked protein 1; NCBI #(accession) WH3I:
NM_016608), PRKD1(Serine/threonine-protein kinase D1; NCBI F<(accession) W=Z: NM_002742) %
TYK2(Tyrosine Kinase 2; NCBI A +(accession) W& : NM_003331)E o]Fojzl oA Aeg= s} o)abe] &
Q@
(€]

ARl aRNA A7) FAATE dEskshs eNd 2R SAstt AAE Eshs, ol wey o3

_8_
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SSS0l 10-2403807
2=, R A7 2EES T o @A) Al WA A58 TIES Aled

Eoddge] oA, A7 o 3kxte dokA wheAl 4=8 wAEA UCHL1L(Ubiquitin carboxy-terminal
hydrolase L1; NCBI A +*(accession) W3 : NM_004181) A=} = A7 G427 ¢tsslsls vwdSs o =

2oy FAH AANE B ) 4% {04 vtolontAR wEsm, TAGoR AdBAAA A
nEelFy Amel U WA oF §ERA FEYS AT

oy
)\
ol

71

£ wel G AN BEATYel BT WeAE AT £ g wie 3
o ol o
W,

47) FHAFS] mRNA 2E S o] &3le] Ay 39 BAS AASte] 2 o

A dE&8 INAGIC Ras :rl—_v,—o]-iiﬁ}-, ozt A7l = &} , ABE

vl gk IMAGIC A4 % RECIST ZZ3Fel 7]¥kste] IMAGIC ZFo24 RES (Responder) 2 H|HE

Folth. BY3 I EA IMAGIC H4+E RECIST +*(CR, PR, SD, PD)(P=0.0057), EBV
=

=
(Nonresponder ) 2. & %
2! AAwo] d=(Mutational Load; ML)(P=0.023)3} F9l3t A#aA7 A= AL

7+l AFEl(P=0.048) = F<9k
Qe (Ao 3 3h=x)

ot

N

e

o] = o2 AA]oo| A=, Z}Z TCGA(The Cancer Genome Atlas) FZZES] RNA-A]EA] dlo]E % ofAJo}
¢t A5+ 15 (Asia Cancer Research Group; ACRG) ZSES] mRNA o& ofgo] AiE o] &slo] & dgol up2
IMAGIC =29 faAS AT, By 8oz, TGA ZIZEA = INAGICS TCGA A} o1& (P=1.21E-
04), MSI(P=0.01), EBV(P=0.09) % TMB 4JEH(P=1.19E-05)¢} Fol3t AadA7E Jde Aoz yegon,
IMAGIC E®lo] FRAEE, ACRG A A EEFY 2 MSIeF #™o] e AL FRIsATHAA G 4 Fx).

2 g g2 AAddAE, tE 71*Zq Wl gRT-PCRE o] -&-3Fo] INMAGIC Ede] A& *é% B s e
W, 1 A3} gRT-PCRo| <13+ IMAGIC ZE-& RECIST+, EBV ¥ MSI®%E =& A#aiArz) 9 AO= vebwgr).
o7l YyEFgd tidh dd ZTES A}ﬁo}o# IMAGiC qRT-PCRY] A& 7=3H EJJr IMAGiCS] A& =7} 100%

2 YEhRH(dAld 5 Fx).

2 Ao A AREE= fof, “YdA” &, B} viER Al WIS AA RN HIA2HE A535ke] Fgda )
& frEste o ARAE 9u|ste], EUddyor= B} vpgkd A PD-1 AdAE onlstal, uS upga s
A+7] PD-1 ZA&A= Eéll‘a%ilZ“‘“(Pembrollzumab trade name; Keytruda)¥ < 9it}.

2 Wgo A A8 8o, “ZaA(antagonist)” = oJH AAZEEH FEA A dFgH o=z 283}
Ak 2AAL 2y FEAE T AYEES UEA e S gujeh, 2 dwe] PD-1 ARl HEEe
T HAME FHo| A F o] 9= PD-1o] ZAgste] o]e] =Rl hAE xWHe] wEsk= PD-L1 = PD-
L29}9] 328 Adlshe 7lss Z2ET

A7) WAgGAd Qg WAXE F Fed A9XsE AYdA gFoz wrsozl Wonts A d7d), |
FAE, A, AOIEFI] & o XAl FHE dAEE FAste AEWHela, T4 HIAAEE
Qo] A} WAANEES T5do=z A3 e AMAZIA st SAHEE FF5 = Aawdoeltt, B oy
< olggt WYX R sty & At FHEZFTH AR Al old Uik W3S dF37] 93§ vlo] enbA
9 o]e] &0 3t Flolrt

wowgel qlold, ] WHEUFRS A, AL, AP, FARY, BA PTF, APY 2L 224
EPor oozl TolA HEsE s} ool el Aol ol§3t AY & Yu, Bt MFHAL
oF Aol o] g5 AL & ok, ol ARHE AL okt

ool QolA ekl WA ST oI, sl Wl FAll sl MEHow wE MHEHOR W
$BA oHF AFAE A, wE A BT WYY AWYL AFE A, WAAR F A AF F,
A, Ael, AE, wE PIYE 5 A5 AL dvidch. ¥ Iwe] BE Am 0y A5 AF vl
vt @ o, ok A AGEAe UE b3 44T WANR RS HERES ] AT 3
g AT+ Ao,
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A7) Al A GdF5E v FAAY mRNA FES SAEE AAE mRNACl ARHoR Agtee Al 2
QLEJ Al Zepoln], iz xmnel = glout, ofd A@HE AL ohyrt.
i 24, Ak, DNA A1
FEUL | ZfolHEL TAHoRE 15 YA 30 ¢
L, AR BAol wel dEbd 4 qlom, FxE o wEsh, s}

BougolA AFSEE go], “EEn” @ &k N RelgA wt FYHIL AH ARE F 971 WA
Fu g71ole] nRASH BolHom AW F i AW gtk WY BAAL, Rk, £t FYA 5
2 EAS] mRAY FA RFE BN 5 Jom, FAR PUOE UAUsHT WPNA AT & Aot

F7] gl FES SAH3be AAE FRAE dasieE gl e Sojdog Ajete FAY & o, o
of A|gtEE= AL oft}.

2 oA ALEEE fof, ‘A7 = wWoEstgon B Y S 2 WeI2EY BEAE Xt
H, &ZFZ(monoclonal) A 2 tFZ(polyclonal) FAS 2% Z3sit). w3k, Ay A= 7)deAd A
(A= EW, 273 F& FA) 2 o]F4% IA(dE 5, Y50l At TS FAFE s Ayakw
s 25 ¥}

2 o] gekAl vESA oS58 JEE B4 W K 3 FFH e I ol tE AR 2A4E &
A EE X2 FA4E A

2 o] ohE2 JEEA, 2 w2 Af7x fae] AESH AlZo4 ARMCX1(Armadillo repeat-containing

X-linked protein 1), PRKD1(Serine/threonine-protein kinase D1) @ TYK2(Tyrosine Kinase 2) -x=}<
mRNA &= A7) §Ax7 dsslsle 9l S SAHSE SAE LEete F9A A dSE e gRr
ATHHE AT},

pud

471 mRNA —’F-fr% GAA LA BAAHe wWhHd w) UxeAE™ AdJbEE  EA (NanoString nCounter
analysis), e a A

SFaAAS(PCR), A FHAEAAS (RT-PCR), E]}\]Z_]_— TEaALA TS (Real-time
< A% (RNase protection assay; RPA), wmlolaZoj#o](microarray), % *=9 E3H
o =

PCR), RNase X% A
2 o]Foj FoRRE AHY 1% o) e B3 5449 & oy, oo A%

(northern blotting)
HE AL oy},

A7 B e gdAdlel 4Ezl A0 wHd ek " B39 (western blotting), WARA A
W (radioimmunoassay; RIA), WA} WS s (radioimmunodiffusion), FEAHIGEAIS(ELISA), WA
(immunoprecipitation), FAIEEXH (flow cytometry), W& 3N (immunof luorescence), Q$-IHZY
(ouchterlony), HA 1A A1 (complement fixation assay), @ @92 H(protein chip) & o]|Fojz +
S2HE AdUEHE 1F o WS 3 SHHEE AY F Jdou, ol AgHE A ofr}.
s

—

o

A7) AEeA ARE o Bxed 2o, woh wigAs s Leww Fo ngdon ngste] vehl
R o

ols, ¥ wel sz B71 sleke] vidAT ANdE ANGTh. ey sl AAdE B wwe w4
| el ela) & wdel vigo] @AHE 2

o ¢l

, ofut},
[AA]o] ]
AAle 1. A F ey
1-1. 93 9L3x A4
2 AAldo A= 2013 5E 2017d7H4] ABE2] 5 (pembrolizumab) ol tidt dAF wHE-S H7Fsr] E] o]
el B9 24k QAN He SE2H 61m4 ]/‘é -H ¢F(metastatic gastric cancer; mGC) 2SS 2 F 8T},
I FoA g Y 249 ol& e Ur BEFH gigh 444 dkgol 17‘10}04 217 9] =} Ao]x
& Adsigitt. syl & 19 A st yERd ule) o], AdHE 3AEe] Ha A2 57TAI(26-78A4) L, T

MBEA BerAA T (microsatellite instability; MSI) 9<+shalE= 47 (19.05%), O‘V\E} -v} w}e]e] 2~ (EBV)-
Fd g AE= 29 (9.52%) 0] EFEO dRer, A FAEH EH L A5 AFE X9 A dHolHE
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[0062]

[0064]

[0065]

[0067]

[0068]

[0070]

[0071]

[0073]

[0074]

[0075]

S==35] 10-2403807

F1
Patients (n=21)
Age (years)
57 (26-78)
Sex
Male 16 (76.19%)
Female 5 (23.81%)
MSI
MSI 4 (19.05%)
MSS 17 (80.95%)
EBV
Positive 2 (9.52%)
Negative 19 (90.48%)
Response
CR 2 (9.52%)
PR 4 (19.05%)
SD 5 (23.81%)
PD 10 (47.62%)
1-2. RNA &
yaggdow uAgy md-yulE FHo2HE F RNAE FEs7] Hd, 74 Ad3A fEH 22 EES 4
m FAY dHow Adstgrt. o] A xALe] A Ale] wel RNeasy FFPE 7] E(Qiagen, Germany)Z AF&3}o] RNA
S FEeit. By AAMEA, ddE 228 gaggsiela, didEslas K g, Axde] DNAse #3lE
717 RNase-free waterE ©o]83}o] RNAS F=319ck. A7) Wi o= B3 total RNA BES A& A7kA] -80

Coll B3R o™, RNA F %=+ NanoDrop(Thermo Fisher Scientific, USA)S o]&3le] A 315t

1-3, J=iEY #2442 58 444 98 Z2393

FrRAte]l wd Z2AadyS 98], 7] AAld 1-2¢] wal Y 2F AEAA g RNAE o] &3k e
E® 24 (NanoString Technologies, Inc, Seattle, USA)& AAISIATH. 7] #4& 3, & dyxsL &
4 AYUA H FF W e] A B4 93] FlE FHEANE fdxkel #HE 168719 Fad At
e 228 s Asidn. dEzaezs 11709 892271 (housekeeping) b B 1470¢] 7]&# Q1 U+

Zat RS FILEE . ool FFE LEESF ‘Setting up 12 nCounter Assays (MAN-C0003-03, 2008-

2013) "o W} YrsEY BAS 35T, 18413 ek mldste] EAE S-S §=81% 2, NanoString
Technologies?] nSolver ~XEo}E o] 83t HolEE &35t sh9-27]8 34 € JF = F3
25 o] &35t HolElE A FEsta nSolver 2ZE o] (versiond.0)ol A logl) AAUYZE W3kslic),

1-4. AuEeEF] e W5l W F5Hos vEL HA4 B4

P2 Tyl Od weHe dBY 5 s FA% ATUAS BESI] S8, nSolver £ZEHIE ol §3

1= fua

o AeAoR BHYE FHAA(differentially expressed gene; DEG) 41S AAIEtt. B EEFHe g
gEeA el e aFd vheAgol fle aFES vaugo v AeHor Wiy FAAE Feld] f8, AL
X gos P He <0.012 dAsA

1-5. FEEFH g whgA g5 29| Jhd F TCGAS ACRG LB EA ] #a4 AT

As, sl Aol d dEe 2 FHA mRNA HE 5
EO Ag-ate] BAEIGITE. oS R ROC FAle] ofg] WA (AUC) S
Zatgint. Hold AL AES WS (Response) R H[WRE(no
AUC 717 A 2 7]l o3l gel= A},

o7l & el wE oF RS Hrietr] 98, wxk AFS 103 Fdsa, 7 AF Ay dishd
RMSE(root mean squared error)Z AAFstgth. @3k MSI, EBV-4A 9 TMB7F WX 8o tha w37 WA sk

FU

i

ﬂ_4
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[0077]

[0078]

[0080]

[0081]

[0083]

[0084]

[0085]

[0086]

[0088]

[0089]

il okelA Qome . T6AS] RNA AREA HlojE @ ACRGe] mho] A 2ol

Sl A o] el
e A#E HAFat. ComBat e Fa84d AT dHolHY HZE HolH7l A& & ERFS 7H47]
ol sva HA7IAE ARGEte] At 4d dolHE A4St ol &ttt BE A 24 2 AdsdE E2e
R ZE2IR WA 3.4.0)4 FFHIAT. F =AWl HE&2 wrio)l~ & AAE v5e dd FEHH
L WHolA(single nucleotide variant; SNV) EdwWele] =2 AAHJow, =2 EAWMo] F-3}(mutation

load; ML)ol thgh dAIg-> A9 sz AAHE A
1-6. AZ3 AAT FFELIHTES o83 HAF

a
02 713 ZYEor B g & [NAGIC B9 AAAE H Vs 8, 5 ul 2X Tagman PreAmp Master
Mix, 4 u cDNA AE, 2 1 p ZEfo]W/Z2BE ¥ sl 3 73 T HFE 10 wb EF2 vhs "‘l"“oi 384~
4 ZHo]EA 7900HT Mg A= A]2=®l(Applied Biosystems, Foster City, CA, USA)S ©
time PCRE S8l 7S AT, PR L& 317] 274 uel Ao 59 *‘E%% Z}Z} =84
Ql 37 oA FEZHEF BFTE: 50TolA 2% 2 94ToA 104, o]ojA] 95TA 16% % 60T
401l & RS

1-7. PD-L1¢] o3 A=A 3y

\<

:°1='
_Bi
~
@
o
2,
|

rEgyor H depd-zujE Z2A(FFPE) &9 2 dase A4S o] &3] WaxAsadA(IHO) = 4
A8t tt. PD-L19 ?3*%‘% FDA-5¢1" ©&& wh-$2~ 3k el PD-L1 22C3 pharmDx(Dako, Carpinteria, CA)Z A}
g3t . B3 sdE HS R (KMKE &8 PD-L1eZ A% [HC Egtol= ZAE 343kl CPS
= PD-L1o2 ¢4 H]E(%%Aﬂ&, g, giAAE) 5 #eta 1 AFE F AES TAAEY =
UE  ge 1008 #d ¥ PD-L1 IHC  22C3  pharmDx  AFE Ao wE Hreglu

(https://www.agilent.com/cs/library/usermanuals/public/ 29219_pd-11-ihc-22C3-pharmdx-gastric-
interpretation-manual_us.pdf). PD-L1 IHCE A= A7t 1 o)deld Aoz, 1 vgko]ld Aoz 34
=
A 2, A EFFo d)3 vrSoA E5H o2 weE JFHA F9l
B E T gk shgAd Y At 217 U3t fH Aoz RY A I Z2adEs &
Zoko] w-& {7} 7]F(Response Evaluation Criteria in Solid Tumors; RECIST)el +738}<d
@E%E]—Zrmoﬂ gk e we 47 Foz BHsigen, 1 A3 A w3 (Complete response; CR)-E 4
1=] [e)
ks

=

(partial response; PR)< 4 #Alo]2, & & AA|(stable disease; SD)< 5 #Alo]x=, 4 <
o] Z18l(progressive disease; PD)2 10 AolxgE EFIHSUT}.
ATl digt A oS AaYA FHAE AEE7] 98, nSolver AXEQO]E ALE31] T 2300 A
B 4 & vk} Zo] DEG A4S AASHT. olF EE AeHom Hdd FHANDEGs)ES ol&st] w5
4] (Enrichment analysis)S F&s8HItH(P gt < 0.05). =L A3, = 2bol] Yepd npe} o] B= DEGs= &
@] 2 AA](Antigen processing and presentation)9} AW NF-S-(Innate immune response)S H]E3}o] EBV
7+ (EBV infection) ¥ W¥H-g-(Immune response)} 7}% oA #=Ho] dgler, ol B E T
st W3S dSeted TP T8 AAEe] WY dhgol AR S-S rEte Aol
ol HFAo R, & 2a9 DEG w4 A¥E T3 FEEYFH Asd diste] ¥t P HREET Alolol A
o3t AeH oz dE 47) =Sl UCHLL, PRKDL, ARMCX1 % TYK2E AHE3FATHEP < 0.01).

=3 1y Rds F5%317]) 93], DEGERH MAEd 4] &

d g o83t Ay I 4S AT, g PD-L1S] HEe B FY T whgol dig a3 vle

CPSE ol&atgich. dolrk A7) Wwel w58 INAGIC B s

SEA A7l mEE AFsgvt. 1 A3, & 2col YERA vk} go] BE

IMAGIC &2 HEEEFol gk vhgol A mjx = vt IMAGIC EHe] M= (Sensitivity), 5o]%

(Specificity) ¥ A& %E(Accuracy)+= AUC W 3to] AxrEA oW B5F 100%Q) Aoz FlFSith. Lo}

7} AEE doly e HEgE Foli IMAGIC B S ¢ 71§18k, 100 WAk AFE FRssn. 21

N BE AES AFESH INAGIC EEE 53kl 7 wak A5 dART 107 252 /st 1070 2
F T YNF HE2Eo] ARSE I YA 252 Fa84 HAbel AR EATE. St RMSEE 1.75131t.

)

4

_12_



[0090]

[0092]

[0093]

[0094]

[0095]

[0097]

[0098]

SS90l 10-2403807

g5 ol thak IMAGIC M= W RECIST z&ol 7]|wale] 7w glon | IMAGIC HY Ao

IMAGIC 1E&8 Fu =
ke AUC #71A9 BB )5S Abgste] 2.5069% AAET. HAFHow, Hdold YIIHAELS IMAGIC
o] ZA3sle] WkS-(Responder) % HIWFS-*(Nonresponder) &2 EFE AT, = 3a0] veld vie} 7o) INMAGIC

A= PD-L1 CPS (r'=0.64), RECISTi* (r'=0.83) 2 EBV 79} 4Hel (r'=0.56)s} @77} 9l Aoz et
Wk, =3, 77 & 3b UiX] & 3felA E ¢ e wkel Ze] INAGIC HE RECIST ++(CR, PR, SD,
PD)(P=0.0057), EBV 719 el (P=0.048) ¥ F4 EAwWo] 3F(Mutational Load; ML)(P=0.023)3} f-<jgt A3t
HAZE de= AS GAstglon, ofo] W] MSI A HEFS](P=0.14) % PD-L1 CPS(P=0.095)¢}= o]k #+ed o]
Sl o2 YEhsTh.

e 4. TCGA ¥ ACRG IS ESA IMAGICY 4

f

Fol PD-1 B7k ST R EBV-H FRW ohel ¥ ML e FYl BAME AAH Ao wuH
ovnz B 5SS TCGA RNA-AJE dlo]8(n=260) ¥ ACRG mRNA & ojdo] ZAIH(n=300)° i3}

T =
WIGIC 9% B9E 4854 1 FEE DI AL

WA, TCGA Z&o E3E g MHEEIS 243 Ay, & 4a0] vebd uwpe} o] MSI $¢te] 59 Aol
(22.7%), EBV-4A $1tol 24 #Al0]22(9.2%), TMB-%2 3#8 el 617A10122(23.5%)7F X5 o] Ao,
T EdWol&S 7HA] A4 ofFo A EEHATE. Yolrt INAGICH TCGA FEEC] XFHE 7t A HEY 919t
Ztol AABAZE B Az, 7] & 20 JEld umle} o] IMAGICS TCGA EA O}a(Pﬂ 21E-04),

MSI(P=0.01), EBV(P=0.09) % TMB ‘¥ (P=1.19E-05)<} %ﬂﬂ BHBATE A= AoE YERH. S, MSI e
EBV-%4 $9FS zbe= @ 3abso] INAGICH oJa] wheTo® BEFHJTE. wF, = 4p P = 4c°ﬂ*1
= vkel o] MSI % TMBSF #HE gl A IMAGIC -’FL v Al 5-=A] 9Fd (microsatellite-stable; MSS)
2 u-MB Ee ARG felel o B et AS Sadt
=z 2
IMAGiC Group Responders Non-responders p-value
(n=125) (n=135)
Sex 0.7102
Male 74 (46.84%) 84 (53.16%)
Female 51 (50.00%) 51 (50.00%)
TCGA subtype 1.21E-04
EBV 16 (66.67%) 8 (33.33%)
MST 37 (62.71%) 22 (37.29%)
CIN 60 (47.62%) 66 (52.38%)
GS 12 (23.53%) 39 (76.47%)
MST 0.0159
MSI-H 37 (62.71%) 22 (37.29%)
MSS 88 (43.78%) 113 (56.22%)
EBV 0.0894
Positive 16 (66.67%) 8 (33.33%)
Negative 109 (46.19%) 127 (53.81%)
Total mutation rates* 21.2401 ( 12.6771 1.19E-05
+34.4094) (£25.5755)
S, ACRG ZZEQ Aol 37] & 3 YeRA H}Q} o] MSI $1%te] 68 Alo]2(22.7%), EBV-44 $l%te]
18 Aol 2=(6.0%) 7} EstE o] AAt. T3 IMAGIC ZFQ ¥H8-*(Responder) ¥ ®]¥F-Z+-(Nonresponder) 7+2]
A YEE(Overall survival) 2 FHAAEE (Disease-free survival) ZFo]E H|usta, ACRG A A|HEFY

(MSI, EMT, MSS/TP53+, MSS/TP53-) @ MSI(MSI-H, MSS) MEE}Y ZFeA INMAGIC H4E vlmd A3}, = 5a
WA = 5col YER mEel o] IMAGIC Edlo] FHAEE, ACRG A A HEFY (P=1.96E-08) % MSI(P=0.006)
o} o] U AHE A3

¥ 3

IMAGiC Group Responders Non-responders p-value
(n=118) (n=182)

_13_



[0100]

[0101]

[0102]

[0103]

SS90l 10-2403807

Sex 0.0396
Male 87 (43.72%) 112 (56.28%)
Female 31 (30.69%) 70 (69.31%)

ACRG subtype 1.96E-08
MSI 37 (54.41%) 31 (45.59%)
EMT 0 (0.00%) 46 (100.00%)
MSS/TP53+ 31 (39.24%) 48 (60.76%)
MSS/TP53- 50 (46.73%) 57 (53.27%)

MSI 0.0059
MSI-H 37 (54.41%) 31 (45.59%)
MSS 81 (34.91%) 151 (65.09%)

EBV 0.1116
Positive 3 (16.67%) 15 (83.33%)
Negative 106 (41.25%) 151 (58.75%)
NA 9 (36.00%) 16 _(64.00%)

AA o 5. RT-PCRS o] &3+ INMAGICY AE E A=

S g8, B aEzEe o2 7sd wWgoR INAGIC REY AFAAS Hrbstaa
A3 FZEA 2472 Fx G2 mRNAZ AFE3}o] qRT-PCRS S35ttt 2 Ay, =
6a WA = 6dol LFERAL wpe} o] GRT-PCROl 93t IMAGIC 18-S RECISTi(r'=0.82), EBV(r'=0.48) %
MSI(r'=0.66)9t% =& AuaA7} gl Aom Yehgth, 1MAGICS] M@ thah P 87,595 H( %] o
= %k, 87.5%; &9 dF #, 12.5%) Att.

-

Uo7l Aol 9 2= thE x4 IMAGIC qRT-PCRO] A E AZd}r] 9ste], & dyzxse Y22
(nivolumab) (Opdivo, Bristol-Myers Squibb Company Inc.)S2 & o AAA A A FHH 17749 3=}

MES ol getdtt. d7] & 4o UEhd il o] RE Aojxx: EBV-gAolon | thEE(94.1%)2 NSS 2
PD-L1 CPS &Aolith. MSI, EBV-%4 2 %A PD-L1 CPS7F RHZF o] thak w3 fddo] glvks A2
o] A A F AT AAEI XS, diF-Ee] Ael= RECISTw ol A8t INAGIC ZLFAA vj¥-&2
2 EFEJTE. T3 INAGIC gRT-PCR Edlo] o] AR FUs AL E ztex] o455 XA A8 37
UEE9 I5EZ AFEsle] INAGICY AFEE Ao o Ay A= 10092 Jergoh(Fe 9= g,
100 %; =< <F %k, 0%).

Z 4
Sample TMB (Tumor Mutation |MSI EBV PD-L1 CPS | IMAGiC IMAGiC group
Burden) score
1 9.27 MSS Negative 0 0.9722 Non-responder
2 10.93 MSS Negative 0 0.3100 Non-responder
3 3.37 MSS Negative 0 1.3076 Non-responder
4 1.68 MSS Negative 0 0.3926 Non-responder
5 4.2 MSS Negative 0 0.3314 Non-responder
6 3.35 MSS Negative 0 0.3534 Non-responder
7 0 MSS Negative 0 0.3726 Non-responder
8 3.38 MSS Negative 0 0.2417 Non-responder
9 6.75 MSS Negative 0 0.2220 Non-responder
10 5.04 MSS Negative 0 0.4416 Non-responder
11 2.54 MSS Negative 0 1.6643 Non-responder
12 2.52 MSS Negative 0 0.2412 Non-responder
13 5.05 MSS Negative 0 1.0175 Non-responder
14 5.9 MSS Negative 0 0.3310 Non-responder
15 2.53 MSS Negative 0 0.7392 Non-responder
16 10.11 MST-H Negative 1 0.3268 Non-responder
17 8.43 MSS Negative 0 0.8758 Non-responder
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[0105]

47 QA% B oage] Age dAE A golu, ¥ wgo] &ahe sl&Ror] B9 A4S A A= B
el J1EH Aol B4Ael 54S WA @uA e PAL Fem 44 WYl s A
oG A Aotk THBR olgelA /EF AAES BE AA A Aol TP o] opd A

Gene set : 168 (including 10 housekeeping)

¥

Gene set in Pembro signature genes : 4 genes
(4 genes selected from differentially expressed

analysis)

¥

Development Pembro prediction model using
Pembro signature genes

¥

Evaluate of Pembro prediction model using 10-
fold cross-validation

¥

Validation using TCGA RNA-seq data and

ACRG microarray data
(using combat function for meta analysis)
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Enrichment Score

Innate immune response

Antigen processing and
presentation

Virus Infection

o
o
w
-y
p—y
w
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Immune reponse |

EH2a
— adj. p-value < 0.01 * mRNA
S :g!- ;"::“: : 823 Group: differential expression
...... . pvalu ; " 5
== adj, pvalue <0.50 in Response vs. baseline of Nonresponse
(=2
4 -
3 —
— °
g TYK2
B T i om0 s 0 A ) R Ty p—
g PREBMCX1  IKBKE
S ZEB1
o
B o
= N Ml BRC TRAF2 B
g NV SkEay ML
LAMES Raﬁilﬁ'ﬁfsii'u 2%1 o
PTGIS _ MAP1B o o . “o
NEEGRGLA 4% MYDS8
1 - o @ o
O -
T T T T T
-3 -2 -1 0 1
log2(fold change)
EH2%
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EH2c

0L 80 90 ¥0 20 0O
Aoeinooy

3.0

2.5

2.0

1.5

Cutoff

AUC (red) : 1.00

o'l

80 90 ¥0 20 00

Aianisues

1.0

0.2 0.4 0.6 0.8

0.0

1 - Specificity
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IMAGIC score

35

3.0

g
o

g
=)

1.5

best_response # CR * PR * SD # PD

0.0058

0.02

0.041

SS90l 10-2403807

S (S
I T—
Kruskal-Wallis, p = 0.0057
CR sD PD

PR
Response Group
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0.048

Wilcoxon, p = 0.048

3.0

0 S
~N o~
9409s DIDVNI

EE3c

1.5

Negative

EBV
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0.14

014

Wilcoxon, p

3.0

31098 DIOVII

EH3d

1.5

MSS

MSI

MSI
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EH3e
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